Introduction: Long-term outcomes of laparoscopic adjustable gastric band (LAGB) placement have shown suboptimal excess weight loss and higher than expected device-related complications.
INTRODUCTION
Although once a popular procedure in patients desiring bariatric surgery, laparoscopic adjustable gastric band (LAGB) placement has been steadily declining. Although the simplicity of the device, ease of placement, reversibility, and safety profile were initially appealing, the LAGB has been criticized as less effective, with a higher rate of revision than other weight loss procedures. Various studies reviewing long-term outcomes found that the Rouxen-y gastric bypass and sleeve gastrectomy are superior to the LAGB in durable weight loss and improvement of obesity-related comorbidities. [1] [2] [3] [4] In addition to suboptimal results, long-term follow-up has shown that the LAGB is associated with device-related complications, including band slippage, erosion, dilation of the gastric pouch or esophagus, band and port leaks, and infection. Studies reveal a 12-48% complication rate, 5, 6 with up to 50% of patients with the band requiring reoperation at 10 years. 1, 5 Erosion is recognized as one of the most serious complications after LAGB. It is a relatively rare, yet well-reported complication, with an overall incidence rate of 1-3%. 5, 7, 8 Erosion is more commonly associated with the band itself, but it may also rarely occur as a result of the connection tubing. We present a case of gastric erosion caused by the LAGB connection tubing.
CASE REPORT
The patient was a 45-year-old woman with a history of morbid obesity who presented with a 2-week history of pain and swelling at the site of her LAGB port. She had undergone placement of an LAGB (Lap Band; Allergan, Irvine, California, USA) ϳ4.5 years before presenting with successful weight loss (body mass index, 22). Four months before her current presentation, she experienced mild reflux secondary to band slippage and had 8 mL of fluid removed from the band. She had 4 mL of fluid replaced the following month. At the time of band adjustment, the patient reported difficulty accessing the port, requiring multiple attempts. Since then, she had been having intermittent pain at the site of the port. Over the next several weeks she developed erythema, swelling, and increasing tenderness to the area. Her symptoms failed to improve after self-treatment with a short course of oral antibiotics. On admission, she was afebrile, with erythema at the LAGB port site and a normal white blood cell count. Computed tomographic imaging demonstrated stranding around the LAGB port, with thickening of the rectus abdominis ( Figure 1A) , and the band tubing appeared to have eroded into the lumen of the stomach ( Figure 1B) .
Given the concern for erosion, the patient was taken to the operating room for diagnostic laparoscopy, esophagogastroduodenoscopy, and possible LAGB removal. There were significant adhesions of the stomach and omentum to the anterior abdominal wall at the site of suspected erosion. Given the extent of inflammatory response and pre-existing adhesions, minimal dissection was performed in this area, as the site of erosion appeared to be self-sealed. The LAGB was noted to have slipped. Upper endoscopy confirmed that the LAGB connection tubing had eroded through the antrum of the stomach (Figure 2A and B) and corresponded to the site of inflammation seen on laparoscopic examination. The LAGB and associated capsule were carefully dissected, and the band was unbuckled and removed from around the stomach. The LAGB tubing was cut and the band was removed. No evidence of an air leak was seen on repeat endoscopy. The subcutaneous port and associated connection tubing were removed via an incision directly over the port. Murky fluid was encountered and sent for gram stain and culture. The port-site incision was closed over a vessel loop with Monocryl sutures (Ethicon, Somerville, New Jersey, USA). An upper gastrointestinal swallow study on postoperative day 1 revealed no evidence of leak or contrast extravasation. The patient was started on a clear liquid diet and was discharged without complication on postoperative day 3. At clinic follow-up, she was doing well with no complaints.
DISCUSSION
Morbid obesity is a chronic disease that can be effectively treated with bariatric surgery. One of the surgical options, the LAGB, had an enormous rise in popularity because of its relatively low perioperative morbidity, quick recovery, adjustability, and reversibility in comparison to other bari- 
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CRSLS MIS Case Reports from SLS.org atric procedures. Patients and surgeons alike were satisfied with its ease of use, associated weight loss, and improvement in obesity-related comorbidities. Typically, a motivated, informed patient with rigorous follow-up could expect to lose 46 -48% of excess body weight, with a peak weight loss at 2-3 years after LAGB. 9 However, as the LAGB failed to live up to expectations beyond the initial short-term, there has been a considerable decrease in its use in favor of Roux-en-y gastric bypass and sleeve gastrectomy. The number of LAGB procedures performed has fallen from its peak in 2008 at 42% of all weight loss procedures, 10 35.4% in 2011, and 5.7% in 2015. 11 Various studies reviewing the long-term outcomes up to 10 -15 years after LAGB demonstrate disappointing excess weight loss, weight regain, and reappearance of obesity-related conditions. Snyder et al 6 showed that the failure to achieve a satisfactory excessive weight loss in the first several years after surgery range from 10 -20% with an even greater failure rate occurring when evaluated long-term. Likewise, multiple studies have reported better long-term weight loss and resolution of comorbidities with other bariatric procedures 6,7 when compared to LAGB.
In addition to less effective and durable weight loss, the LAGB is associated with a number of complications associated with the mechanical device. An overall devicerelated complication rate of 12-48% with a reoperation rate ranging from 10 -34% has been reported in the literature. 6 Other series have reported that 40 -50% of band recipients undergo additional surgery over the 10-year follow-up period. 1, 5 Aarts et al 12 published a study of 201 patients who underwent LAGB, of which 53% had the band removed or converted to another bariatric surgery approach because of insufficient weight loss or complications. In addition, in this series, less than 25% of patients still had the band in place 14 years after the original placement.
Complications of the LAGB include band slippage, erosion, pouch or esophageal dilation, port-site infection, and leakage of the band, port, or tubing. Band erosion may be considered one of the more serious complications of LAGB, with an incidence ranging from 1 to 3%. 6 Although most erosions occur where the gastric wall is in contact with the band, erosion of the connection tubing into the intestine and neighboring structures, such as the colon, celiac axis, and renal hilum, is a much rarer, yet reported complication. [13] [14] [15] [16] [17] [18] [19] Most authors report a median time of 12-24 months from band placement to erosion, but it may occur more than 10 years after LAGB placement. 20, 21 Because the erosion tends to develop gradually over time, 21 most cases are nonurgent. It is speculated that this is a result of the tissue capsule that forms around the band, preventing free perforation and leakage.
Diagnosis may be delayed, as patients can present with subtle, nonspecific symptoms, if any at all. Symptoms include epigastric pain, nausea, vomiting, loss of satiety, port-site infections, intra-abdominal abscess, or rarely, generalized peritonitis. The patient in the case description was given a short course of self-administered oral antibiotics for a presumed port-site infection secondary to manipulation during band fill adjustment. It is important to note that late or recurrent port-site infections could be related to gastric, duodenal, or colonic erosion until proven otherwise. Up to half of patients remain asymptomatic, 7 making erosion difficult to diagnosis even for those with experience in bariatric and gastrointestinal surgery.
Clinical suspicion of gastric band or connection tubing erosion should be investigated further. Although upper endoscopy is the modality of choice for the diagnosis of an intragastric band or connection tubing erosion, less invasive methods, such as computed tomographic (CT) imaging or upper gastrointestinal series may be used when organs other than the stomach are suspected to be involved. Once the diagnosis is confirmed, the management of a patient with an eroded gastric band or connection tubing depends on the site of erosion, the component of the band device involved, and the experience of the surgeon.
Surgical explantation can be performed via an open or laparoscopic approach with suture repair of the defect and omentopexy, if indicated. A minimal dissection approach should be used, and attempts to unroof the site of erosion should be avoided if the perforation appears to be self-sealed. An intra-operative leak test should be performed to confirm the absence of a leak. Although the routine use of drains has not been noted to decrease the incidence of intra-abdominal abscesses and can lead to drain-related morbidity, drain placement should be considered in difficult or high-risk cases. Endoscopic band removal is a less invasive means that can be used when the buckle of the band is inside the stomach but may be more technically demanding for a novice endoscopist. During removal, ensuring complete retrieval of the band and all its components is imperative. All explanted parts should be carefully examined and pieced together to avoid retention of a foreign object.
CONCLUSION
Perioperative complications are minimal compared to other bariatric procedures, but LAGB has a relatively high reoperation rate because of failure to achieve the desired weight loss or complications related to the band or it components. Erosion of the gastric band or connection tubing or both is a rare complication, but should be included in the differential diagnosis for a patient presenting with a port-site infection. As the long-term complications of gastric bands are realized, the historic volume of procedures necessitates that the surgeon be able to recognize and manage these complications.
